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might influence the composition of the resulting steel, they indicate that in the electrothermic production of steel directly from a sulphurous ore, it will not be easy to remove the sulphur in an electric furnace operating continuously like a blast-furnace; although this is possible with intermittent operation, as in an electric open-hearth furnace. Phosphorus, on the other hand, can be satisfactorily removed when low-carbon steel is produced.
In smelting iron-ores to obtain a low-carbon product, the carbon electrodes, if in contact with the slag or melting ore, will be liable to morerapid corrosion than when smelting for pig-iron; on account of the scarcity of carbon in the charge. This difficulty, if it were found to be serious, might be overcome by the use of a furnace like that of de Laval, Fig. 20, in which the reduced and melted metal, collecting in two troughs, serves as the electrodes; electrical contact being made with the molten metal by solid rods of the same material. Another plan for avoiding the use of carbon electrodes is to employ the induction principle, as in the Snyder induction furnace, Fig. 131, or in some Swedish ore-smelting furnaces1 which have a shaft for the reduic-tion of the ore, while the molten pig-iron, resulting from the operation, collects in an annular channel where it is heated by an induced electric current. The cost of producing low-carbon steel direct from pure Italian ore, in the Stassano furnace, has been estimated by Dr. Goldschmidt, who sets the cost of a ton of such steel at $18.80. The furnace does not utilize the heat of the current very perfectly, and with improved furnaces and better conditions for the purchase of general supplies, a lower figure might be expected.
In the year 1905 Mr. J. W. Evans of Belleville, Canada, took up the direct production of steel in the electric furnace from titaniferous and sulphurous ores; and in March, 1906, he showed, at the meeting of the Canadian Mining Institute,2 a number of small tools made from this steel. The following table shows the extent to which the sulphur and titanium were eliminated in these experiments.
The ore was smelted in a small arc-furnace, which was operated intermittently, so that the steel and slag were superheated after the ore charge was completely smelted. In smelting the titaniferous ore, the addition of lime in the charge will remove the titanium. If little lime is used, in order to retain some titanium in the steel, the silicon will also be high. Mr. Evans continued his work on titaniferous ores
:Dr. Haanel, 1907, Report, p. 104.
2 J. W. Evans, Jour. Can. Min. Inst, vol. ix, 1906, p. 128. Mr. Evans has patented a titanium steel and the method of making it from titaniferous ores.ochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
